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Abstract
Purpose  A substantial proportion of men with localized prostate cancer (lPCa) later regret their treatment decision. We 
aimed to identify factors contributing to decisional regret.
Methods  We conducted a longitudinal study, in which men with lPCa were surveyed at four measurement points: T0 
(baseline) = prior to treatment; T1 = 6; T2 = 12; T3 = 18 months after baseline. χ2-tests and independent t-tests were used to 
compare men undergoing different treatments [Active Surveillance (AS) vs. local treatment]. Logistic regression models 
were fitted to investigate the associations between predictors (time pressure, information provided by the urologist, impair-
ment of erectile functioning, satisfaction with sexual life) and the criterion decisional regret.
Results  At baseline, the sample included N = 176 men (AS: n = 100; local treatment: n = 76). At T2 and T3, men after local 
therapies reported higher regret than men under AS. Decisional regret at T3 was predicted by time pressure at baseline (OR 
2.28; CI 1.04–4.99; p < 0.05), erectile dysfunction at T2 and T3 (OR 3.40; CI 1.56–7.42; p < 0.01), and satisfaction with 
sexual life at T1–T3 (OR 0.44; CI 0.20–0.96; p < 0.05).
Conclusions  Time pressure, erectile dysfunction, and satisfaction with sexual life predict decisional regret in men with lPCa. 
Mitigating time pressure and realistic expectations concerning treatment side effects may help to prevent decisional regret 
in PCa survivors.
Trial registration number  DRKS00009510; date of registration: 2015/10/28.
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Abbreviations
AS	� Active surveillance
E.g.	� Exempli gratia

I.e.	� Id est
lPCa	� Localized prostate cancer
PCa	� Prostate cancer
RP	� Radical prostatectomy
RT	� Radiation therapy

Introduction

With a global incidence of about 1.3 million cases in 2018, 
prostate cancer (PCa) is the second most common cancer 
type in men [1]. More than half of the diagnosed prostate 
carcinomas are localized with a very good prognosis [2]. 
Various treatment strategies with curative intent are rec-
ommended for localized prostate cancer (lPCa) of low and 
intermediate risk: radical prostatectomy (RP), radiotherapy 
(RT) and active surveillance (AS). These strategies do not 
differ in mortality [3], but do differ significantly in side 
effects [4]. In RP (i.e. surgical removal of the prostate), com-
mon side effects are erectile dysfunction and incontinence. 
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Possible side effects of RT encompass erectile dysfunction, 
urinary and rectal problems. Over time, the side effects 
decrease, although baseline levels are often not attained [5]. 
In AS, local treatment is often delayed until a predefined 
level of disease progression occurs. In AS, psychological 
side effects, such as anxiety, may occur [4, 6].

Up to one-third of patients with PCa later regret their 
initial treatment decision [7, 8]. Several studies with PCa 
patients have shown that erectile dysfunction after treatment 
is predictive of later decisional regret [9, 10]. In these stud-
ies, erectile dysfunction was assessed with questionnaires 
focusing on physical sexual functioning (e.g. erection firm-
ness). However, this functional aspect is only one facet of 
sexuality and does not necessarily reflect how satisfied men 
are with their sexuality. Although satisfaction with sexual 
life is likely to play a relevant role in subjective quality of 
life, research on this topic has been scarce. In addition, an 
informed treatment decision has been shown to be associated 
with less regret [11]. As the urologist is still the most impor-
tant information source [12], the information provided by the 
urologist may be particularly important for decisional regret.

Informed decision-making that carefully weighs all pros 
and cons of a treatment strategy takes time [11, 13]. Experi-
mental studies in other contexts have shown that time pres-
sure is associated with less adherence to guidelines [14] and 
greater decisional regret [15]. Although lPCa often does 
not require immediate action, the word “cancer” alone may 
create a desire for rapid local treatment in many patients 
[16]. Given the resulting time pressure, it is a challenge to 
carefully discuss the respective side effects of all treatment 
options. This is volatile because many side effects can per-
manently affect quality of life.

Surprisingly, the impact of time pressure on decisional 
regret has not yet been studied in the context of PCa. In 
addition, most studies concentrated on functional aspects 
of sexuality. The present study aimed to analyze the asso-
ciation of psychological variables with decisional regret in 
men with lPCa. We assumed that higher time pressure, less 
information by the urologist, higher impairment of erectile 
functioning and lower satisfaction with sexual life were asso-
ciated with higher levels of regret. As erectile functioning is 
more frequently impaired after local treatments for lPCa, we 
further assumed that men after local treatment experience 
more regret than men under AS.

Methods

Study design and participants

In this prospective, non-interventional, multicentre study (33 
urology clinics and practices), men who were ≤ 80-years old 
and diagnosed with low-/intermediate-risk PCa (TNM: ≤ T2a; 

PSA: ≤ 10 ng/ml; ISUP Grade ≤ 2) within the last six months 
were eligible to participate. Data were collected using self-
report questionnaires at four measurement points: T0 (base-
line) = prior to treatment initiation; T1 = six; T2 = twelve; 
T3 = 18 months after baseline. Follow-up questionnaires were 
mailed to participants. Clinical data at baseline (tumor cat-
egory, ISUP Grade, PSA value, date of diagnosis, comorbidi-
ties) were provided by clinicians. Over the course of the study, 
no further clinical data were collected, such as how the AS 
strategy was implemented in detail (MRI, re-biopsies). All par-
ticipants agreed in a written form to take part before enroll-
ment. Ethical approval for this study was obtained from the 
Charité—Universitätsmedizin Berlin (EA1/242/13).

Materials and main outcome measures

Decisional regret was assessed at T1–T3 using the Decision 
Regret Scale [17]. A score ranging from 0 to 100 can be cal-
culated with higher values indicating higher regret. There is 
no validated cutoff value for clinically relevant regret. Due 
to a right-skewed distribution, we dichotomized the score 
(0–5: no regret vs. ≥ 6: at least some amount of regret) 
Impairment of erectile functioning was measured with one 
item adapted from Johannson et al. [18] and satisfaction 
with sexual life with one item adapted from van den Bergh 
et al. [19]. Perceived time pressure was assessed at baseline 
using a self-constructed scale consisting of four items (e.g. 
“When choosing my treatment strategy, I took as much time 
as I needed”). Subjective information by the urologist was 
captured with a self-constructed single item (“Do you feel 
that your urologist has provided you with sufficient informa-
tion?”). For each variable, higher values indicate a higher 
level in the respective characteristic.

Statistical analysis

Men undergoing local treatment (RP, RT) were compared 
with men under AS regarding sociodemographic and clini-
cal characteristics using χ2-tests and independent t-tests/
Mann–Whitney U tests. To investigate changes in satisfac-
tion with sexual life over time we conducted ANOVA with 
repeated measures. To analyze how impairment of erec-
tile functioning and decisional regret develop over time, 
we computed McNemar tests. Logistic regression models 
were fitted to investigate the associations between predic-
tor variables (time pressure, information by the urologist, 
impairment of erectile functioning, satisfaction with sexual 
life) and decisional regret. In a first step, control variables 
(age, partner status, ISUP Grade, TNM category) and in a 
second step, the respective predictor were entered into the 
model. Nominal and ordinal scaled variables were dichoto-
mized. Control and predictor variables were pre-tested for 
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multicollinearity. All analyses were conducted with IBM 
SPSS Statistics (Version 25). An alpha level of p < 0.05 indi-
cated statistical significance for all analyses.

Results

At baseline, the final sample comprised N = 176 men (AS: 
n = 100; local treatment: n = 76). Over time, 10.1% of partici-
pants dropped out (T1: N = 167; T2: N = 164; T3: N = 160; 
Figure A1). Sample characteristics and study variables over 
time are depicted in Table 1. Treatment groups did not differ 
regarding sociodemographic characteristics and clinical vari-
ables, except for ISUP Grade (p < 0.001, Cramér’s V = 0.42).

At T0, men under AS did not differ from men undergoing 
local treatment in erectile functioning (p = 0.96). After local 
treatment, however, men reported higher impairment com-
pared to men undergoing AS (Table 1). Subgroup analyses 
showed that men after RP reported the strongest impairment 
compared to RT and AS (Table A2). Impairment of erectile 
functioning was lower at T0 compared to all follow-up time 
points (p < 0.001). Impairment of erectile functioning at 18 
months was higher compared with T1 (p = 0.001) and T2 
(p = 0.04).

Before treatment (T0) and 18 months later (T3) the two 
treatment groups did not differ in satisfaction with sexual 
life. At T1 (p = 0.01) and T2 (p = 0.02), however, men 
under local treatment were less satisfied than men under 
AS (Table 1). Men after RP reported being least satisfied 
at these measurement times compared with men under AS 
and RT (Table A2). Satisfaction varied over time (p < 0.001, 
f = 0.28): men reported higher satisfaction at baseline com-
pared to all follow-up measurements (p = 0.001–0.005).

Almost half of participants (40.3–47.7%) reported at least 
some amount of decisional regret (Table 1). At T2 and T3, 
men after local therapies reported higher decisional regret 
than men under AS (Table 1). Men after RP regretted their 
treatment decision more than men under AS (Table A2).

After controlling for sociodemographic and clinical 
parameters, time pressure at T0 predicted decisional regret at 
T3 (p = 0.039), a trend was found for T2 (p = 0.06). Informa-
tion by the urologist at T0 did not predict regret. Impairment 
of erectile functioning at T2 (p = 0.036) and T3 (p = 0.002) 
predicted regret at T3. All associations between satisfaction 
with sexual life and regret were significant, except for satis-
faction at T1 predicting regret at T2 (Table A1).

Discussion

The aim of our study was to identify factors explaining deci-
sional regret in men with lPCa. To our knowledge, this is 
the first study highlighting the role of time pressure in this 

context. Our key finding is that time pressure at the time of 
diagnosis, in addition to impairment of erectile function-
ing and satisfaction with sexual life, is predictive of later 
decisional regret. Comparing the three treatment strategies 
RP, RT, and AS, we found that decisional regret was most 
pronounced in men after RP.

Our results show that almost half of men with lPCa sub-
sequently regret their treatment decision at least to some 
amount. This is a higher proportion than in previous studies 
with between four [7] and 31% [8] of men reporting deci-
sional regret. These large differences could be due to dif-
ferent cut-offs on the Decision Regret Scale. There is no 
consensus yet which cut-off value for the Decision Regret 
Scale [17], which ranges from 0 to 100, is considered clini-
cally relevant. While van Stam et al. [20] set a cut-off value 
at 30, Wilding et al. [9] recommend a more refined classi-
fication, distinguishing between milder and stronger regret. 
In their study, two thirds of men reported at least a mild 
expression of decisional regret. We also chose a conserva-
tive cut-off that includes mild levels of regret. This approach 
takes into account that many men have difficulties express-
ing their feelings openly [21]. Another reason for lower lev-
els of regret found in previous studies could be men with 
lPCa focusing on the benefits of treatment: when weigh-
ing the assumed benefit (tumor removal) against the harm 
(impairment of erectile functioning), the side effects might 
tend to take a back seat [22]. This effect could be even more 
pronounced for self-paying patients.

“[I have] decided too quickly” (RP, T3)

Time pressure is omnipresent in clinical practice. Neverthe-
less, this issue has not gained much attention in research yet. 
We showed that time pressure shortly after diagnosis pre-
dicted longer-term, but not short-term decisional regret. As 
mentioned above, side effects of treatment may be initially 
seen as a temporary problem that may still change. If there 
is no improvement in the long term, however, this could lead 
to regretting a decision having been made under time pres-
sure. Another reason is that despite the good prognosis of 
lPCa, the word “cancer” is still often perceived as a “death 
sentence” [23]. This perception may increase anxiety and 
the desire for a rapid local approach. Defined time limits for 
treatment decision and initiation could amplify time pres-
sure. However, for low/intermediate risk tumors, an onco-
logical deterioration within three to six months after diagno-
sis is not very likely [24, 25]. Many men may not be aware 
of this. Experienced urologists therefore emphasize that men 
with lPCa have time to carefully weigh the pros and cons of 
each strategy. Nevertheless, individual patient factors (e.g. 
micturition at diagnosis, inconsistent diagnostic findings of 
biopsy and MRI) should be taken into account, potentially 
limiting this time frame. More precise diagnostic procedures 
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Table 1   Sample characteristics 
at baseline (T0) and study 
variables according to treatment 
group over time (T0–T3)

T0: N = 176, AS, n = 100, local, n = 76; T1: N = 167, AS, n = 81, local, n = 86; T2: N = 164, AS, n = 68, local, n = 96; T3: 
N = 160, AS, n = 58, local, n = 102; Time pressure, range: 1–4; Information provided by urologist, range: 1–4; Impairment 
of erectile functioning, range: 1–4; Satisfaction with sexual life, range: 1–5; Decisional regret, range: 0–100
AS surveillance, RP radical prostatectomy, RT radiation therapy, M arithmetic mean, SD standard deviation, Mdn median, 
IQR  interquartile range

Total
(n = 176)

AS
(n = 100)

Local
(n = 76)

p

Sociodemographic data
 Age, years, M (SD) 65.5 (7.4) 66.2 (7.0) 65.0 (7.7) 0.13
 Living with partner, n (%) 154 (88.0) 90 (90.9)) 64 (84.2) 0.18
 Higher education, n (%) 93 (53.8) 56 (56.6) 37 (50.0) 0.39
 Still working vs. retired, n (%) 58 (33.1) 29 (29.3) 29 (38.2) 0.22

Time since treatment decision (weeks), M (SD) 9.0 (8.6) 9.1 (8.9) 9.0 (8.3) 0.96
Risk classification
 ISUP Grade (low = 1), n (%) 135 (77.1) 91 (91.0) 44 (58.7)  < 0.001
 PSA, M (SD) 5.9 (2.6) 5.9 (2.3) 5.9 (3.0) 0.95
 TNM, (T1a–c), n (%) 163 (93.1) 94 (94.0) 69 (92.0) 0.60

Number of comorbidities, M (SD) 0.3 (0.9) 0.2 (0.5) 0.4 (1.2) 0.26
Time pressure, M (SD) 2.0 (0.6) 1.9 (0.5) 2.0 (0.6) 0.08
 Moderate to high, n (%) 48 (31.4) 22 (25.6) 26 (38.8)

Information provided by urologist,  Mdn (IQR) 4 (1) 4 (1) 4 (1) 0.20
 Rather to completely sufficient, n (%) 161 (91.5) 90 (90) 71 (93.4)

Impairment of erectile functioning
 T0

 Mdn (IQR) 2 (1) 2 (1) 2 (2) 0.96
 Moderate to severe, n (%) 39 (23.6) 22 (22.7) 17 (25)

 T1
 Mdn (IQR) 2 (2) 2 (2) 3 (2)  < 0.001
 Moderate to severe, n (%) 78 (47.9) 21 (26.3) 57 (68.7)

 T2
 Mdn (IQR) 3 (2) 2 (2) 3 (2)  < 0.001
 Moderate to severe, n (%) 83 (52.2) 20 (30.8) 63 (67.0)

 T3
 Mdn (IQR) 3 (2) 2 (1) 3 (2)  < 0.001
 Moderate to severe, n (%) 96 (60.8) 25 (43.1) 71 (71.0)

Satisfaction with sexual life
 T0

 Mdn (IQR) 4 (1) 3 (1) 4 (1) 0.69
 Moderate to high, n (%) 137 (80.1) 81 (81.8) 56 (77.8)

 T1
 Mdn (IQR) 3 (2) 3 (2) 3 (2) 0.01
 Moderate to high, n (%) 104 (63.0) 58 (71.6) 46 (54.8)

 T2
 Mdn (IQR) 3 (2) 4 (2) 3 (2) 0.02
 Moderate to high, n (%) 104 (65.4) 48 (72.7) 56 (60.2)

 T3
 dn (IQR) 3 (2) 3 (2) 3 (2) 0.91
 Moderate to high, n (%) 96 (62.3) 38 (66.7) 58 (59.8)

Decisional regret (0–100)
 T1

 M (SD) 12.5 (17.5) 9.0 (12.2) 14.1 (19.4) 0.27
 Mild to severe, n (%) 51 (47.7) 14 (41.2) 37 (50.7)

 T2
 M (SD) 9.6 (14.4) 5.6 (11.5) 11.6 (15.3) 0.001
 Mild to severe, n (%) 52 (40.3) 10 (23.8) 42 (48.3)

 T3
 M (SD) 11.7 (14.0) 8.3 (11.9) 13.5 (14.7) 0.03
 Mild to severe, n (%) 62 (47.0) 15 (31.9) 47 (55.3)
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(such as MRI-assisted biopsy) will provide patients with 
more certainty in future.

“If I had known how this would affect me 
after surgery, I would have decided against therapy” 
(RP, T3)

Our finding, that erectile functioning predicts regret in the 
longer term, is consistent with other studies [9, 11, 13]. 
Speer et al. [23] showed that in the face of diagnostic shock, 
“hard outcomes” like survival and cancer eradication have 
the highest priority. Sexuality, as one aspect of quality of 
life, may often be of secondary importance in this phase, but 
regains importance over time. In addition, the relevance of 
sexuality is often overlooked because erectile dysfunction 
becomes more likely with age: in the general population 
more than 40% of men over 76 years report limitations in 
this regard [26]. However, since treatment groups did not 
differ at baseline, our findings show that a substantial pro-
portion of the deterioration in erectile functioning is attribut-
able to local treatment.

Satisfaction with sexual life, which captures psychologi-
cal aspects of sexuality [27], is an important predictor for 
decisional regret. Sexual satisfaction may be more modifi-
able than erectile dysfunction and could thus be a starting 
point for interventions that aim at reducing regret. Our find-
ings align with those of other studies [27, 28] highlighting 
the importance of satisfaction with sexual life as a patient-
centered outcome for quality of life in cancer survivors. In 
future, patient-reported experience measures (PREMs), 
like satisfaction with sexual life, will become increasingly 
important. Interestingly, the satisfaction of men under AS 
decreased in the longer-term and approached the levels of 
men with RP/RT. The strain of living with a persistent can-
cer disease, affecting different areas of life, could add to 
this decrease.

“Not enough information [was provided about] 
sparing methods” (RP, T2)

It has been well-documented that an informed decision can 
contribute to preventing decisional regret [e.g. 11]. In our 
study, however, the information by the urologist played a 
minor role. A possible reason for this may be a ceiling effect, 
since the large majority of men in our sample felt adequately 
informed by their urologist. Another explanation could be 
that the item we used rather reflects the trust in the urologist 
than the information itself. Objective measures (e.g. knowl-
edge questions) could be helpful to assess how the amount 
and quality of medical information correspond to decisional 
regret. Furthermore, the grade of interdisciplinarity could 

depict the consultation quality. Finally, there are currently 
mixed findings on whether online tools can support informed 
decision-making and prevent regret [e.g. 29]. Further studies 
are needed to clarify these questions.

Strengths and limitations

Strengths of the present study are one of the largest sam-
ples of AS patients with a longitudinal design and the 
low drop-out rate. Furthermore, we analyzed treatment 
received at every measuring point instead of using inten-
tion-to-treat analyses. This approach provides a realistic 
representation of different treatments and their respective 
side effects. There are also some limitations: (1) As this 
is an observational study, no causal conclusions can be 
drawn. However, since clinical experience shows that men 
have strong preferences for a particular treatment, it can 
be assumed that the high external validity of our study 
design outweighs the advantages of randomized assign-
ment. (2) We cannot completely rule out the possibility of 
sampling effects, for example that men who are satisfied 
with their treatment could be more likely to participate. 
This could contribute to underestimating actual levels of 
decisional regret. (3) Since the sub-sample of men with RT 
is relatively small, the findings for this population should 
be interpreted with caution. However, the results offer 
valuable insights that can be used to generate hypotheses. 
Future studies should also be powered to differentiate dif-
ferent methods of RT. (4) We cannot generalize our results 
for men under focal therapies. A study by Westhoff and 
colleagues [30] identified a number of initial factors asso-
ciated with regret in this patient population. Future studies 
should analyze the associations between regret, time pres-
sure, and satisfaction with sexual life in men undergoing 
focal therapies. (5) We are aware that other treatment side-
effects, such as urinary incontinence, are also predictive 
of decisional regret [9, 30]. However, since we focused 
on different aspects of sexuality, other side-effects were 
outside the scope of this paper. (6) We also did not assess 
why patients chose or changed to a particular treatment. 
This should be subject to future studies.

Implications

The effects of time pressure have been neglected in can-
cer research so far. A first step would be the development 
of a standardized measurement instrument for assessing 
time pressure. Furthermore, standardized cut-off values 
for decisional regret are needed to facilitate interpretation 
of results.

Especially considering the good prognosis of lPCa and 
similar mortality rates between treatments [3], educating 
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patients about side effects and sexuality in particular is key. 
However, the patient may have difficulties bringing up the 
subject of sexuality. Doctors may assume the patient has no 
need. The resulting collusion can be overcome through a 
routine of open questions. To alleviate time pressure, doc-
tors can encourage patients to take enough time for treatment 
decision-making. In addition, a culture of shared decision 
making may contribute to reducing regret.

Conclusions

Our study adds to the understanding of decisional regret 
in men with lPCa. While time pressure and impairment of 
erectile function increased the probability of regret in the 
longer-term, satisfaction with sexual life decreased the prob-
ability of regret in the short- and long-term. Enough time 
in the decision-making process and realistic expectations 
regarding treatment side effects may help to prevent regret.
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